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(54) NEW DEWAXING AUXILIARY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a dewaxing auxiliary, having an effect on a light or heavy wax hydrocarbon oil in a self- 
cooling type dewaxing method using a lower hydrocarbon solvent capable of dewaxing without using an alky! naphthalene 
condensate or a vinyl acetate copolymer having problems of a chlorine compound or a low-molecular acid. 
SOLUTION: This dewaxing auxiliary is a mixture of a polyalkyl methacrylate (1) having a 10-20C alkyl chain length at the side 
chain and 10,000-800,000 weight-average molecular weight and a polyalkyl acrylate (2) having a 16-30C alkyl chain length at 
the side chain and 10,000-800,000 weight- average molecular weight in the mass ratio of (1) to (2) of (1):(2) of 9:1-100:1. The 
amount of the dewaxing auxiliary added is 0.001-1.00 mass % based on a wax-containing hydrocarbon oil. 
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(54) NEW DEWAXING AUXILIARY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a dewaxing auxiliary, having an effect on a light or heavy wax hydrocarbon 
oil in a self-cooling type dewaxing method using a lower hydrocarbon solvent, capable of dewaxing without using 
an alkyl naphthalene condensate or a vinyl acetate copolymer having problems of a chlorine compound or a low- 
molecular acid. 

SOLUTION: This dewaxing auxiliary is a mixture of a polyalkyl methacrylate (1) having a 10-20C alkyl chain length 
at the side chain and 10,000-800,000 weight-average molecular weight and a polyalkyl acrylate (2) having a 16- 
30C alkyl chain length at the side chain and 1 0,000-800,000 weight- average molecular weight in the mass ratio of 
(1) to (2) of (1):(2) of 9:1-100:1. The amount of the dewaxing auxiliary added is 0.001-1.00 mass % based on a wax- 
containing hydrocarbon oil. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Dissolve a ** low hydrocarbon oil and a delow assistant in a low-grade hydrocarbon solvent, and a wax is 
deposited by cooling. Remove the depositing wax by the liquid / the solid-state separation approach, and are used for the 
delow approach of obtaining dewaxing oil. To a side chain, the alkyl chain length of carbon numbers 10-20 It has, has 
the alkyl chain length of carbon numbers 16-30 in the poly alkylmetaacrylate (1) and the side chain of weight average 
molecular weight 10,000-800,000, and is the mixture of the poly alkyl acrylate (2) of weight average molecular weight 
10,000-800,000. The delow assistant which the rate of a mass ratio of (1) and (2) is (1):(2) =9:1-100:1, and was 
characterized by adding by 0.001 - 1 .00 mass % to a ** low hydrocarbon oil. 

[Claim 2] The solvent delow approach of the internal cooling method by the low-grade hydrocarbon solvent which used 
the delow assistant of claim 1 . 

[Claim 3] The delow assistant according to claim 1 whose low-grade hydrocarbon solvent is a propane. 



[Translation done.] 
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* NOTICES * 

JPO and NCZPZ are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the delow assistant used by the solvent delow approach in a low-grade 
hydrocarbon in a lubricating oil production process. The wax which the ** low hydrocarbon oil and the delow assistant 
were dissolved in the low-grade hydrocarbon solvent especially in the delow process, internal intercooling was carried 
out with heat of vaporization, and the wax which exists in a ** low hydrocarbon oil was deposited, and deposited is 
dissociated by the liquid / the solid-state separation approach, and it is related with the delow assistant used by the 
delow approach of making dewaxing oil generating. 
[0002] 

[Description of the Prior Art] In order to manufacture a hydrocarbon oil from a crude oil generally, it separates into the 
****** low hydrocarbon oil and vacuum distillation residual oil from hypoviscosity to hyperviscosity by carrying out 
atmospheric distillation of the crude oil first, and carrying out vacuum distillation of the residual oil further. Moreover, 
the bright stock which are ** low hydrocarbon oils with the highest viscosity can be manufactured by carrying out 
solvent deasphalting processing of these further from vacuum distillation residual oil, and removing a part for asphalt. 
[0003] In this way, solvent extraction, hydrorefining and the combination of a delow or hydrocracking, solvent 
extraction, hydrorefining, the combination of a delow, etc. are applied to a series of down stream processing, and the ** 
low hydrocarbon oil of the obtained various viscosity turns into a hydrocarbon oil. 

[0004] Among the production processes of these above, a delow process removes a part for the low in a ** low 
hydrocarbon oil, and says the process which manufactures the hydrocarbon oil of the low pour point. 
[0005] When performing a delow process industrially, generally the solvent delow method which ** low hydrocarbon 
oils, such as a light system and a heavy system, can process is used. The solvent delow method deposits a wax, cooling 
by dissolving a ** low hydrocarbon oil, a delow solvent, and a delow assistant, and makes a slurry form. This slurry is 
supplied to a solid-state / liquid separators (filtration, centrifugal separation, etc.), the delow solvent after separation is 
removed, and dewaxing oil is obtained. 

[0006] As a solvent delow method, it roughly divides, and two approaches are performed. One is the approach of 
making cooling temperature high using the solubility, and lowering cooling cost by mixing ketones (an acetone, a 
methyl ethyl ketone (MEK), methyl isobutyl ketone (MIBK), and its mixture) and aromatic hydrocarbon (benzene, 
toluene, xylene) (MEK/toluene). Even if this approach is used widely and it does not mainly use a delow assistant, a 
delow is possible, but in order to gather filtration effectiveness and dewaxing oil yield especially in heavy oil, a delow 
assistant is used. Another is the approach (exon process) of using low-grade hydrocarbons (a propane, a propylene, 
butane, pentane, etc.), carrying out internal intercooling with the heat of vaporization by adjusting a pressure, and 
lowering cooling cost by carrying out self-cooling. By this approach, the delow assistant is made indispensable and use 
of an alkyl naphthalene polymer has been especially made indispensable at the light and the heavy system ** low 
hydrocarbon oil. 

[0007] There is filtration velocity when separating a wax into the factor which restricts a throughput at a solvent delow 
process from a slurry. This rate is influenced according to the crystal structure of the depositing wax. The crystal 
structure of the depositing wax is influenced according to the operating condition in a delow process. Especially the 
condition of the oil under the dimension of the wax in which the same ** low hydrocarbon oil also deposited by change 
of conditions, such as a cooling rate, agitating speed, and cooling temperature, die crystal structure, and crystal etc. 
changes remarkably, and affects filtration velocity and the yield of dewaxing oil. When especially ketones are used as a 
delow solvent and a ** low hydrocarbon oil is heavy, a filtration- velocity fall, reduction of dewaxing oil yield, the 
blinding of a filter, etc. produce the trouble frequently, and various examination of the approach of adding the 
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amelioration on various processes and a delow assistant for filtration velocity and the improvement in dewaxing oil 
yield is carried out. On the other hand, about the delow method of a self-cooling type like a low-grade hydrocarbon, for 
example, propane, delow, from the difficulty of dealing with it of a use solvent, evaluation in a laboratory is difficult, 
since effect with the cooling approach great to filtration velocity and the yield of dewaxing oil is done, correlation with 
the evaluation and the system in a laboratory was not acquired, but examination has been restricted. Moreover, in the 
present condition, use of an alkyl naphthalene condensate is made indispensable with the system, and to lower a part for 
the chlorine in lowering the cost of a delow assistant and a delow assistant according to an environmental problem etc. 
in recent years is desired. 

[0008] About the delow method of a self-cooling type like [ until now ] a low-grade hydrocarbon and propane delow, 
the following technique is a well-known technique at the delow assistant. The use **** effectiveness of mixing with an 
alkyl naphthalene condensate or poly alkylmetaacrylate is indicated by JP ,49-46361, B and JP,53-129202,A. Since an 
alkyl naphthalene condensate generally uses chlorinated paraffin as a raw material and it is obtained by the Friedel 
Crafts reaction, it cannot be said that there is [ the amount of / which is contained in this / chlorine ] nothing. In all 
fields, a product which does not use the raw material containing chlorine from the problem of generating, such as 
dioxin, is desired strongly, and is in the same inclination also in a delow assistant in recent years from the problem of 
the catalyst poisoning of equipment corrosion and a back process. 

[0009] The effectiveness by mixed use with an ethylene vinyl acetate copolymerization object and various drugs is 
indicated by JP,45-15379,B, JP,49-26922,B, JP,54-1 1 104,A, JP,53-121804,A, JP,60-217218,A, and JP,61-247793,A. 
However, heat etc. may decompose and the compound with a vinyl acetate radical may generate an acetic acid. As for 
an acetic acid, iron serves as a source [ as opposed to / a ** sake / equipment in corrosive ] of anxiety to metals, such as 
SUS, from the first. 

[0010] In the delow method of the external cooling method which used ketones as a delow solvent, poly alkyl (meta) 
acrylate and the use **** effectiveness of a polyvinyl pyrrolidone are indicated by JP,54-123102,A, JP,57-30792,A, 
JP,7-316567,A, JP,55-89392,A, and JP,7-1 16454,B. However, these show the effectiveness of helping the effectiveness 
of filtration and it is used mainly for the oil of a heavy system like bright stock, and without filter aid, by delow method 
of a self-cooling type like a low-grade hydrocarbon and propane delow which is not producible, effectiveness is not 
acquired to the ** low hydrocarbon oil of a light system and a heavy system, but use of an alkyl naphthalene condensate 
is made indispensable from the difference between a use solvent and a cooling method. The effective assistant which 
does not contain chlorine further is called for about the delow method of a self-cooling type. 
[0011] 

[Problem(s) to be Solved by the Invention] The problem which this invention tends to solve is by the delow approach of 
the self-cooling type which uses the low-grade hydrocarbon solvent using the delow assistant indicated with the 
conventional technique for the demerits (for the product at the time of decomposition to corrode [ contain chlorine, ] 
equipment) which there is no versatility by the class of** low hydrocarbon oil, or these compounds cannot avoid on 
manufacture on structure to exist. That is, effectiveness is in a light system and a heavy system ** low hydrocarbon oil, 
and it is in developing the delow assistant for self-cooling types which uses the low-grade hydrocarbon solvent in which 
a delow is possible, without using the vinyl acetate copolymerization object which has the reactant monomer which may 
separate a low-molecular acid at the time of the alkyl naphthalene condensate which cannot avoid containing a 
manufacture top chlorine compound, or decomposition on structure. 
[0012] 

[Means for Solving the Problem] In order that this invention person might solve the problem of these above, he 
examined the examining method with the system and correlation wholeheartedly, consequently developed the self- 
cooling type delow method of low-grade hydrocarbon solvent use of a lab scale. When various drugs are evaluated 
using the appraisal method, a certain kind of drugs Without using the vinyl acetate copolymerization object which has 
the reactant monomer which may separate a low-molecular acid at the time of the alkyl naphthalene condensate which 
cannot avoid containing a manufacture top chlorine compound, or decomposition on structure the self-cooling type 
delow method of low-grade hydrocarbon solvent use — setting — a heavy system ~ from the first — ** low hydrocarbon 
oils, such as a light system, ~ also receiving — effectiveness — being shown — getting it blocked — it found out that 
filtration velocity and dewaxing oil yield can be raised. 

[0013] Namely, this invention dissolves a ** low hydrocarbon oil and a delow assistant in a low-grade hydrocarbon 
solvent. Remove the wax which the wax was deposited and deposited by carrying out self-cooling by the liquid / the 
solid-state separation approach, and are used for the delow approach of obtaining dewaxing oil. To a side chain, the 
alkyl chain length of carbon numbers 10-20 It has, has the alkyl chain length of carbon numbers 16-30 in the poly 
alkylmetaacrylate (1) and the side chain of weight average molecular weight 10,000-800,000, and is the mixture of the 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/1 8/2004 



Page 3 of 6 



poly alkyl acrylate (2) of weight average molecular weight 10,000-800,000. The rate of a mass ratio of (1) and (2) is (1): 
(2) =91-100:1. It is the delow assistant characterized by adding by 0.001 - 1 .00 mass % to a ** low hydrocarbon oil, and 
is related with the solvent delow approach by the low-grade hydrocarbon solvent which used the above-mentioned 
delow assistant, and the delow assistant whose low-grade hydrocarbon solvent is [ in / further / the above ] a propane. 
[0014] The delow approach that the delow assistant of this invention takes effect is the delow method of a low-grade 
hydrocarbon solvent. For example, a propane, a propylene, butane, a butene, etc. can be used as gaseous hydrocarbons 
in ordinary temperature. Generally the propane is especially used widely as a delow solvent. 
[0015] The carbon number of the alkyl group of (1) may be single as alkyl methacrylate of 10-20, or there may be 
distribution. As a general example, the mixture of the copolymer of DESHIRU methacrylate, undecyl methacrylate, 
dodecyl methacrylate, tridecyl methacrylate, a tetradecyl meta-crate, pentadecyl methacrylate, hexadecyl methacrylate, 
heptadecyl methacrylate, octadecyl methacrylate, a nona DESHIRU meta-crate, EIKO sill meta-crates, etc. and such 
mixture or these polymers is raised. Still more desirably, it is not single, and it has width of face in a carbon number, 
and 60% or more of polymethacrylate has 14 or more still more desirable carbon numbers of an alkyl group. 
[0016] Although the carbon number of an alkyl group is alkyl acrylate of 16-30, (2) may be single or, as for this, it may 
have distribution. As a general example, the mixture of the copolymer of hexadecyl acrylate, heptadecyl acrylate, 
octadecyl acrylate, nona decyl acrylate, EIKO sill acrylate, DOKOSHIRU acrylate, tetra-KOSHIRU acrylate, etc. and 
such mixture or these polymers is raised. Still more desirably, it is not single, and it has width of face in a carbon 
number, and 80% or more of polymethacrylate has 18 or more still more desirable carbon numbers of an alkyl group. 
[0017] As for the rate of a (1) and (2) existence mass ratio, it is desirable on the engine performance that it is within the 
limits of 9:1-1001 when (1): (2) shows. It is desirable on the engine performance that it is within the limits of 20:1-50:1 
when (1): (2) shows still more desirably. If the ratio of (2) becomes high or it becomes low too much, filtration velocity 
and a liquid yield get worse and it is not desirable. 

[0018] Furthermore, (1) has the alkyl chain length of carbon numbers 10-20, and it is desirable that it is weight average 
molecular weight 10,000-800,000. Moreover, (2) has the alkyl chain length of carbon numbers 16-30, and it is desirable 
that it is weight average molecular weight 10,000-800,000. When weight average molecular weight is smaller than 
10,000, the engine performance as a delow assistant falls, the one where molecular weight is larger is effective, but 
when weight average molecular weight is larger than 800,000, the solubility to a **** low hydrocarbon oil or a delow 
solvent gets worse, viscosity becomes high and handling also becomes difficulty. 

[0019] Composition of (1) is possible by the approach of the arbitration by the conventional technique. For example, it 
is possible to carry out the esterification reaction of the alcohol and the methacrylic acid of carbon numbers 10-20, and 
to obtain this by the radical polymerization using a peroxide or the compound of an azobis system as an initiator and the 
thermal polymerization by heating. However, in order to make weight average molecular weight into the range of 
10,000-800,000, use of reaction conditions, such as temperature, and a chain transfer agent is also possible. If reaction 
temperature is generally made high, weight average molecular weight will fall, and if reaction temperature is made low, 
weight average molecular weight will go up. Moreover, if a chain transfer agent is added, weight average molecular 
weight will fall. By using the above inclination, it is easy to make weight average molecular weight into the range of 
regular. 

[0020] Composition of (2) is the approach of the arbitration by the conventional technique similarly. For example, it is 
possible to carry out the esterification reaction of the alcohol and the acrylic acid of carbon numbers 16-30, and to 
obtain (2) by the radical polymerization [ this ] using a peroxide or the compound of an azobis system as an initiator and 
the thermal polymerization by heating. However, in order to make weight average molecular weight into the range of 
10,000-800,000, use of reaction conditions, such as temperature, and a chain transfer agent is also possible. It is easy 
like the above (1) to make weight average molecular weight into the range of regular. 

[0021] In addition, the delow assistant about this invention may add other components in the range which does not spoil 
the effectiveness of this invention. As what is considered that concomitant use is possible on the delow engine 
performance (at filtration velocity and point of the improvement in dewaxing oil yield), copolymerization objects, such 
as a copolymer of alkyl acrylate and alkyl methacrylate, a polymerization object of an olefin and they and vinyl acetate, 
or (meta) acrylate, can be considered. 
[0022] 

[Embodiment of the Invention] In order to evaluate this invention article, the self-cooling method in a lab scale was 
adopted. This approach melts a ** low hydrocarbon oil to a delow solvent (normal hexane), and teaches it to the flask 
with a capacitor kept warm with the urethane which can be decompressed. Adjusting whenever [ reduced pressure ], 
internal intercooling of the inside of a system was carried out with the heat of vaporization, and the slurry was made to 
generate by returning a solvent in coagulation and a system by the capacitor after evaporation by cooling to -36 degrees 
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C by part for cooling rate/of 2 degrees C. Subsequently, filtration performs wax separation for a slurry and dewaxing oil 
is obtained by removing a delow solvent. The filtration velocity at this time and dewaxing oil yield were measured, and 
the engine performance of a delow assistant was evaluated. 
[0023] 

[Example] Although the synthetic example of (1) and (2), an example, the example of a comparison, and a test method 
are raised to below and this invention is explained to it, this invention is not limited to the synthetic example of these (1) 
and (2), an example, the example of a comparison, and a test method. 

[0024] The alkylmetaacrylate 40 section of synthetic example 1 carbon numbers 12-18 (% [ of C / 12= 20 ],% [ of C / 
14= 25,% / of C / 16= 25 /, 18= 30% of C) and the mineral oil 60 section are put into the flask equipped with stirring 
equipment, nitrogen entrainment tubing, the thermometer, and the capacitor, a nitrogen purge is fully performed for 3 
hours, the 0.1 sections (azobisisobutyronitril) of initiators azobisuisobutironitoriru are added, and it heats at 100 degrees 
C, and ripes at this temperature for 8 hours. The poly alkyl methacrylate of weight average molecular weight 420,000 
was obtained. The compound obtained by this actuation was made into the assistant (A). 

[0025] The poly alkyl acrylate of weight average molecular weight 3 10,000 was obtained by putting the alkyl acrylate 
40 section of synthetic example 2 carbon numbers 18-22 (% [ of C / 18= 42 ],% [ of C / 20= 15 ], 22= 43% of C), and 
the mineral oil 60 section into the flask equipped with stirring equipment, nitrogen entrainment tubing, the thermometer, 
and the capacitor, fully performing a nitrogen purge for 3 hours, adding the 0.1 sections of initiators 
azobisuisobutironitoriru, heating at 100 degrees C, and riping at this temperature for 8 hours. The compound obtained 
by this actuation was made into the assistant (B). 

[0026] The poly alkyl methacrylate of weight average molecular weight 370,000 was obtained by putting the 
alkylmetaacrylate 40 section of synthetic example 3 carbon numbers 6-10 (% [ of C / 6= 5 ],% [ of C / 8= 75 ], 10= 20% 
of C), and the mineral oil 60 section into the flask equipped with stirring equipment, nitrogen entrainment tubing, the 
thermometer, and the capacitor, fully performing a nitrogen purge for 3 hours, adding the 0.1 sections of initiators 
azobisuisobutironitoriru, heating at 100 degrees C, and riping at this temperature for 8 hours. The compound obtained 
by this actuation was made into the assistant (C). 

[0027] The alkyl acrylate 40 section of synthetic example 4 carbon numbers 12-15 (% [ of C / 12= 20 ],% [ of C / 13= 
31 ],% [ of C / 14= 33 ], 15= 16% of C) and the mineral oil 60 section are put into the flask equipped with stirring 
equipment, nitrogen entrainment tubing, the thermometer, and the capacitor, a nitrogen purge is fully performed for 3 
hours, the 0.1 sections of initiators azobisuisobutironitoriru are added, and it heats at 100 degrees C, and ripes at this 
temperature for 8 hours. The poly alkyl acrylate of weight average molecular weight 410,000 was obtained. The 
compound obtained by this actuation was made into the assistant (D). 

[0028] The ********** low hydrocarbon oil (a light system, heavy system) was heated and dissolved in normal hexane 
(they are 2.3 times at mass to a ** low hydrocarbon oil) at 50 degrees C, and it cooled to -36 degrees C by part for 
cooling rate/of 2 degrees C, adjusting whenever [ reduced pressure ] adding and stirring the delow assistant 
compounded above there. The filter which attached the filter cloth of use with the real unit in the slurry which consists 
of a wax, normal hexane, dewaxing oil, and a delow assistant after that was thrown in, and filtration under reduced 
pressure was performed by 600mmHg. Time amount when the amount of filtrates is set to 50ml at this time was 
measured, and it asked for filtration velocity from the following formula. Moreover, it removed by carrying out the 
reduced pressure topping of the normal hexane which the obtained filtrate and the wax collected by the filter after 
filtration contain respectively by the evaporator, each weight was measured, and it asked for dewaxing oil yield from the 
following formula. 

[0029] The formula of filtration velocity (ml/h-cm2) 
[Equation 1] 

5 o (ml) 

5 o m i ** * s -cowpib ( h) xm%)*>&mm (cm 2 ) 

The formula of dewaxing oil yield (mass %) 
[Equation 2] 

[0030] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system and 200g of heavy 
system ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant A) 0.36g of this 
invention obtained in the example 1 of example 1 composition, and (Assistant B) 0.04g obtained in the synthetic 
example 2, and examined according to the test method. That is, it examined by setting the addition of the assistant (A) 
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of this invention, and an assistant (B) as 0.2 mass % (it being 0.08% by pure part conversion of an assistant) to a light 
and a heavy system system ** low hydrocarbon oil, respectively. 

[0031] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system and 200g of heavy 
system ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant A) 0.38g of this 
invention obtained in the example 1 of example 2 composition, and (Assistant B) 0.02g obtained in the synthetic 
example 2, and examined according to the test method. That is, it examined by setting the addition of the assistant (A) 
of this invention, and an assistant (B) as 0.2 mass % (it being 0.08% by pure part conversion of an assistant) to a light 
and a heavy system ** low hydrocarbon oil, respectively. 

[0032] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system and 200g of heavy 
system ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant A) 0.0396g of this 
invention obtained in the example 1 of example 3 composition, and (Assistant B) 0004g obtained in the synthetic 
example 2, and examined according to the test method. That is, it examined by setting the addition of the assistant (A) 
of this invention, and an assistant (B) as 0.2 mass % (it being 0.08% by pure part conversion of an assistant) to a light 
and a heavy system ** low hydrocarbon oil, respectively. 

. [0033] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant A) 0.40g 
obtained in the example 1 of example of comparison 1 composition, and examined according to the test method. That is, 
it examined by setting the addition of an assistant (A) as 0.2 mass % (it being 0.08% by pure part conversion of an 
assistant) to a light and a heavy system ** low hydrocarbon oil, respectively. 

[0034] made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant A) 0.20g which was 
obtained in the example 1 of example of comparison 2 composition and which could come out, and (Assistant B) 0.20g 
obtained in the synthetic example 2, and examined according to the test method. That is, it examined by setting the 
addition of an assistant (B) as 0.2 mass % (it being 0.08% by pure part conversion of an assistant) to a light system and 
a heavy system ** low hydrocarbon oil, respectively. 

[0035] made it add and dissolve, respectively, and add normal hexane 700ml to a light system and 200g of heavy system 
** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant A) 0.34g which was obtained 
in the example 1 of example of comparison 3 composition and which could come out, and (Assistant B) 0.06g obtained 
in the synthetic example 2, and examined according to the test method. That is, it examined by setting the addition of an 
assistant (A) and an assistant (B) as 0.2 mass % (it being 0.08% by pure part conversion of an assistant) to a light and a 
heavy system ** low hydrocarbon oil, respectively. 

[0036] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system and 200g of heavy 
system ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant A) 0.38g obtained in 
the example 3 of example of comparison 4 composition, and (Assistant D) 0.02g obtained in the synthetic example 3, 
and examined according to the test method. That is, it examined by setting the addition of an assistant (A) and an 
assistant (D) as 0.2 mass % (it being 0.08% by pure part conversion of an assistant) to a light and a heavy system ** low 
hydrocarbon oil, respectively. 

[0037] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system and 200g of heavy 
system ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant C) 0.38g obtained in 
the example 3 of example of comparison 5 composition, and (Assistant B) 0.02g obtained in the synthetic example 4, 
and examined according to the test method. That is, it examined by setting the addition of an assistant (C) and an 
assistant (B) as 0.2 mass % (it being 0.08% by pure part conversion of an assistant) to a light and a heavy system ** low 
hydrocarbon oil, respectively. 

[0038] As a commercial item with poly alkyl naphthalene typical as an assistant currently used with example of 
comparison 6 current, and a real unit Leblanc AD (Toho Chemical Industry make, 70% of active principles) assistant 

(E) Made it add and dissolve, respectively, and add normal hexane 700ml to a light system and 200g of heavy system ** 
low hydrocarbon oils further, and it was made to dissolve in them, warming Leblanc 145 (Toho Chemical Industry 
make, 40% of active principles) (assistant F) 0.20g as a typical commercial item of 0.20g and polymethacrylate, and 
examined according to the test method. That is, it examined by setting the addition of an assistant (E) and an assistant 

(F) as 0.2 mass % (it being 0.1 1% by pure part conversion of an assistant) to a light system and a heavy system ** low 
hydrocarbon oil, respectively. 

[0039] It examined about the light system and the heavy system ** low hydrocarbon oil, without using example of 
comparison 7 assistant. 

[0040] The delow engine performance as opposed to a heavy system ** low hydrocarbon oil for the delow engine 
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performance to the light system ** low hydrocarbon oil obtained in the above examples 1-3 and the examples 1-7 of a 
comparison was shown in Table 1 in Table 2. 
[0041] 
[Table 1] 







aft in a c^r «i * -cv & « \ 

(%) 


* iOL ax rt* 

(ml/h*cm») 


ffl n A M 

J» o !7 IE 


&#fcf 1 


A/B 


A ; B -0.072 : 0.008 


05 


61.7 


mmm 2 


A/B 


A : B =0.076 : 0.004 


104 


55.8 


mnm 3 


A/B 


A : B =0.0792 : 0.0008 


so 


62.2 


vtnm 1 


A 


A — 0.08 


48 


44.6 


ittt^ 2 


A/B 


A : B =0.040 : 0.040 


57 


46.6 




A/B 


A : B =0.068 : 0.012 


74 


49.2 


it t* 094 


A/D 


A : D =0.076 ; 0.004 


40 


43.1 


Jfctfctts 


C/B 


C : B- 0.076 : 0.004 


41 


44.2 


fc«*«6 


E/F 


E : F= 0.070 : 0.040 


84 


50.1 


fc*«7 






36 


46.2 



[0042] 
[Table 2] 







<%) 


(ml/h'cm 2 ) 






A/B 


A : B =0.072 : 0.006 


88 


69.0 




A/B 


A : B =0.076 : 0.004 


104 


59.1 


3S*fe0! 3 


A/B 


A : B =0.0792 : 0.0008 


55 


55.8 


ttlfcfl l 


A 


A = 0.08 


27 


62.8 


fctfcfl 2 


A/B 


A : B =0.040 : 0.040 


31 


56.0 


Jfc&W 3 


A/B 


A : B =0.068 : 0.012 


49 


57.5 




A/D 


A : D = 0.076 : 0.004 


25 


50.9 


fc#015 


C/B 


C : B= 0.076 : 0.004 


18 


46.8 




E/F 


E : F= 0.070 : 0.040 


28 


52.9 








18 


48. 7 



[0043] 

[Effect of the Invention] If the delow assistant which does not contain a part for the chlorine of this invention article is 
used in a delow process so that more clearly than Tables 1 and 2, as compared with the time of not adding a delow 
assistant, filtration velocity is sharply improvable. Moreover, even if it compares with mixed use with the alkyl 
naphthalene polymer and polymethacrylate which are widely used with the current real unit, the filtration velocity more 
than an EQC and dewaxing oil yield are obtained. To a light system ** low hydrocarbon oil, although the assistant of 
the conventional technique and the assistant of filtration velocity of this invention are almost equivalent, dewaxing oil 
yield improves sharply. Moreover, to a heavy system ** low hydrocarbon oil, filtration velocity and dewaxing oil yield 
are sharply improved as compared with the assistant of the conventional technique. The yield of the lubricating oil 
obtained by the delow can be gathered 5% or more by this, a part for the oil in a wax is lowered to coincidence, and a 
merit is brought to the back process except a part for the oil in a wax. Moreover, the cost cut by compaction of filtration 
process time amount, the rise of throughput, and reduction of a delow assistant is enabled by the filtration velocity of a 
heavy system ** low hydrocarbon oil with especially poor filtration posing [ much ] a problem being sharply 
improvable. This is the effectiveness according to rank by this invention article. 

[0043] That is, this invention article enabled it further to raise filtration velocity and dewaxing oil yield, without using 
the alkyl naphthalene condensate which cannot avoid containing the manufacture top chlorine compound with which 
use has been made indispensable about ** low hydrocarbon oils other than bright stock in the delow approach of the 
self-cooling type which used the low-grade hydrocarbon solvent. 



[Translation done.] 
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